QUESTION 1: Does the surgical treatment of burst fractures of the thoracic and lumbar spine improve clinical outcomes compared to nonoperative treatment? RECOMMENDATION 1: There is conflicting evidence to recommend for or against the use of surgical intervention to improve clinical outcomes in patients with thoracolumbar burst fracture who are neurologically intact. Therefore, it is recommended that the discretion of the treating provider be used to determine if the presenting thoracic or lumbar burst fracture in the neurologically intact patient warrants surgical intervention. Strength of Recommendation: Grade Insufficient QUESTION 2: Does the surgical treatment of nonburst fractures of the thoracic and lumbar spine improve clinical outcomes compared to nonoperative treatment? RECOMMENDATION 2: There is insufficient evidence to recommend for or against the use of surgical intervention for nonburst thoracic or lumbar fractures. It is recommended that the decision to pursue surgery for such fractures be at the discretion of the treating physician. Strength of Recommendation: Grade Insufficient The full version of the guideline can be reviewed at: https://www.cns.org/guidelinechapters/congress-neurological-surgeons-systematic-review-evidence-based-guidelines/ chapter_1. 
Goals and Rationale
The decision as to whether or not neurologically intact patients with thoracolumbar fractures require surgical intervention remains controversial. A consensus regarding the treatment of burst fractures, in particular, has been difficult to obtain. With the advent of modern spinal instrumentation, the options for surgical intervention have been refined considerably. The evolution of imaging techniques, such as magnetic resonance imaging and reformatted computed tomography (CT) scans, has led to a better understanding of these injuries.
ABBREVIATION: RCTs, randomized controlled trials
The most concerning complication related to nonoperative treatment of a patient with thoracolumbar fractures has been neurologic deterioration due to a failure to surgically decompress and/or stabilize the injured spine. 1 More recently, physicians electing nonoperative care for neurologically intact patients are recognizing the potential for the progressive development of chronic pain and deformity. By contrast, surgeons should strive to determine the best treatment option for each individual patient, so as to avoid unnecessary surgery. A comprehensive assessment of the published literature devoted to this subject is critical to assist clinicians with decision-making as to which injuries require operative vs nonoperative treatment.
OPERATIVE VERSUS NONOPERATIVE TREATMENT

METHODS
Details of the systematic literature review are provided in the full text of this guideline (https://www.cns.org/guideline-chapters/congressneurological-surgeons-systematic-review-evidence-based-guidelines/ chapter_9) and in the methodology article (https://www.cns.org/ guideline-chapters/congress-neurological-surgeons-systematic-reviewevidence-based-guidelines/chapter_1) of this guideline series. The task force members identified search terms/parameters, and a medical librarian implemented the literature search, consistent with the literature search protocol, using the National Library of Medicine PubMed database and the Cochrane Library (which included the Cochrane Database of Systematic Reviews, the Database of Abstracts of Reviews of Effect, the Cochrane Central Register of Controlled Trials, the Health Technology Assessment Database, and the National Health Service Economic Evaluation Database) for the period from January 1, 1946, to March 31, 2015, using the search strategies provided in Appendix I (https://www.cns.org/guideline-chapters/congress-neurological-surgeonssystematic-review-evidence-based-guidelines/chapter_9).
RESULTS
The literature search yielded 836 abstracts. Task force members reviewed all abstracts yielded from the literature search and identified the literature for full-text review and extraction to address the clinical questions. Task force members identified the best research evidence available to answer the targeted clinical questions. When level I, II, or III literature was available to answer specific questions, the task force did not review level IV studies. The task force selected 144 articles for full-text review. Of these, 138 were rejected for not meeting inclusion criteria or for being off topic. Six were selected for inclusion in the systematic review (Appendix II; https://www.cns.org/guideline-chapters/ congress-neurological-surgeons-systematic-review-evidence-basedguidelines/chapter_9).
DISCUSSION
None of the studies met the criteria to be considered level I evidence. There were 3 class II studies. [2] [3] [4] Although these studies were randomized controlled trials (RCTs), various flaws led to downgrading them to level II evidence. In the study by Shen et al, 2 outcomes were similar at 2 yr when comparing nonoperative treatment with short-segment posterior pedicle screw fixation. Siebenga et al 3 also compared operative and nonoperative management in patients with AO type A fractures who were neurologically intact; they concluded that patients with AO type A3 (burst) fractures fare better with short-segment posterior fixation. The study by Wood et al, 4 although considered an RCT, fell short of being considered level I evidence. 4 No significant differences were found regarding return to work, pain scores, or kyphosis. Some comparative studies met inclusion criteria, but were downgraded to level III. In the retrospective comparative study by Landi et al, 5 patients had better satisfaction with surgery. Another study included patients with A1 and A2 fractures (including nonburst fractures) and concluded that outcomes with surgery were superior. 6 Wood et al 4, 7 conducted a long-term follow-up study of patients previously studied in 2003. This study included a small number of patients who were consecutively assigned and randomized to operative treatment or nonoperative treatment, but the method of randomization was not reported. The study was downgraded to level III but showed an advantage to nonoperative care over surgery. There were some relevant level IV studies, which were all excluded.
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Future Research
As this literature review has demonstrated, there is a need for further research regarding operative vs nonoperative treatment of patients with burst or nonburst thoracolumbar fractures. With respect to burst fractures, given the rapid evolution of imaging, a focus on the posterior ligamentous complex in neurologically intact patients should be more thoroughly investigated. Heterogeneity of thoracolumbar injuries has hindered the interpretation of the literature with regard to nonburst fractures, as no highquality RCTs exist in this area. It may prove to be too challenging ethically to try to perform such studies. In fact, prospective registries of patients treated for various nonburst thoracolumbar fractures may provide the greatest amount of information to guide treatment decisions.
CONCLUSION
Most surgeons today use surgical intervention for patients with thoracolumbar fractures who present with neurologic deficits, owing to assumed instability and the desire to restore alignment, decompress neural elements, and stabilize the spine to reduce pain, prevent deformity, and allow for early mobilization. There is little research available for the neurologically intact patient. Relatively high-quality studies have been performed for patients with burst fractures, but these have yielded conflicting conclusions, such that either surgery or nonoperative treatment remain viable options. Unfortunately, high-quality studies have yet to be performed to investigate which option results in the best outcomes for nonburst fractures. As such, it must be left to the discretion of the treating surgeon as to which treatment option is best for a given patient.
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